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by Madeleine Jacobs 
NBS public information specialist 
EMEMBER the Mad Hatter—the 
funny looking man with the big 
hat in Alice in Wonderland who was 
always asking crazy riddles and talk- 
ing nonsense? People today think of 
the Mad Hatter as a memorable char- 
acter in a story, but to people in the 
1800’s he was an unpleasant reminder 
of the times—a victim of mercury 
poisoning. In fact, until recently 
hatters actually did go mad. The 
mercury compound used in curing 
felt and fur for hats was a common 
cause of mercury poisoning well into 
this century. Victims developed a 
tremor called ‘‘hatter’s shakes,”” which 
affected their eyes and limbs and 
addled their speech. In advanced 
stages they developed hallucinations 
and other psychotic symptoms. 
Although the use of mercury in 
the hat industry was outlawed in the 
1940’s mercury poisoning is still an 
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occupational hazard today. The 
“metal of a thousand uses,’”’ as mer- 
cury has been called, is a prime com- 
ponent in the electrical apparatus in- 
dustry, such as in the manufacture 
of dry cell batteries, switches, and 
other electrical components. Its single 
largest use is in the production of two 
industrially important chemicals, 
chlorine and caustic soda. Because of 
its versatile and unique properties, 
mercury and its compounds are also 
used widely in pharmacology, the 
paint industry, agriculture, and a myr- 
iad of other applications. Today, 
nearly 150,000 workers are routinely 
exposed to mercury on the job. 


Mercury Standards 
To protect these workers, the Na- 


tional Institute of Occupational 
Safety and Health (NIOSH) several 
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MERCURY continued 


years ago formulated standards which 
limit the exposure of workers to 
mercury. The standard is designed to 
protect the health and safety of work- 
ers for an 8-hour day, 40-hour week 
over a working lifetime. According to 
the standard, workers are not to be 
exposed to concentrations of mercury 
greater than 0.05 milligrams per cubic 
meter determined as a time-weighted 
average exposure for an 8-hour work- 
day. Employers are required to take 
steps to insure that the standard is 
met. This usually involves monitoring 
environmental levels of mercury in 
the “breathing zones” of workers, 
since most mercury poisoning is 
caused by inhalation of mercury 
vapors. 

To assist in this monitoring, two 
scientists at the National Bureau of 
Standards have developed a new 
mercury monitor which will help pub- 
lic health officials determine if a 
worker has been unduly exposed to 
mercury. In addition to its extreme 
sensitivity and selectivity for mercury, 
the monitor is portable, easy and in- 
expensive to produce, and reusable. 
And, unlike other monitors currently 


in use, the NBS device gives the total 
accumulated dosage of mercury over 
a workday—called for by the NIOSH 
standard—rather than the concentra- 
tion of mercury a worker is exposed 
to at a given time. 

In developing the mercury moni- 
tor, or “dosimeter,” Dr. Eugene P. 
Scheide and Dr. John K. Taylor, chem- 
ists in the NBS Institute for Materials 
Research, employed several well 
known principles. In effect, the moni- 
tor is a ‘microbalance,’ according to 
Scheide, whose research was sup- 
ported by the NBS Office of Air and 
Water Measurement. 


New Monitor 


The key to the microbalance is a 
quartz crystal which vibrates at a 
certain, known frequency. This is 
called a piezoelectric crystal detector. 
Knowing that gold selectively adsorbs 
and amalgamates mercury, Scheide 
and Taylor evaporated a thin layer of 
gold onto the crystal. Mercury vapor 
present in the workplace atmosphere 
is adsorbed by the gold. A mathema- 
tical formula developed by another 
scientist in 1959 relates the change in 


frequency of the crystal to the mass 
of mercury adsorbed. The amount of 
mercury adsorbed by the gold over 
a day is determined by measuring the 
change in frequency of the crystal. 
After the frequency change is meas- 
ured, the monitor can be restored for 
reuse by placing it in an oven at 150° 
C and passing clean hot air over the 
monitor. Using this method, more 
than 90 percent of the adsorbed 
mercury is removed. 

One of the most significant features 
of the NBS device is its portability. 
Many mercury monitors in use today 
are stationary and so do not neces- 
sarily measure accurately the work- 
er’s real exposure to mercury. This is 
because the concentrations of mer- 
cury in the work site vary from place 
to place in a room and even around 
the vicinity of a worker. The NBS 
dosimeter, on the other hand, is 
small and light—about 2 x 2x 5 cm 
in size and 10 g in weight. The crystal 
itself is enclosed in a glass holder 
and is sealed to it at the base using 
epoxy cement. A restriction in the en- 
trance of the holder focuses the air 
stream to about 2 mm diameter at 
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the center of the crystal. In the work- 
place the dosimeter would be worn 
on a worker's clothing in his breath- 
ing zone and would be used in con- 
junction with commercially available 
miniature air pumps (about 3 x 6 x 13 
cm in size and 200 g in weight). At 
the end of the workday, the dosi- 
meter is sent to a central lab where 
the change in frequency of the crystal 
is measured and the amount of 
mercury the worker has been exposed 
to is calculated. The dosimeter does 
not read o''t directly. 

Another key feature of the mercury 
monitor is its extreme sensitivity and 
selectivity for mercury. In fact, the 
monitor is much more sensitive than 
most other techniques that are now 
employed, with an ability to measure 
mercury concentration levels at the 
parts-per-billion level. In addition, 
other pollutants which might be pres- 
ent in a workplace, such as sulfur di- 
oxide or nitrogen dioxide, do not 
interfere with the monitor's readings 
of mercury. Scheide adds that the 
monitor is easily stored and can be 
reused at least 100 times without ill 
effects. 
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Other Applications 


The main drawback of the monitor 
at the present time is that each device 
must be calibrated individually. How- 
ever, the cost of an individual mer- 
cury analysis using the piezoelectric 
sensor is relatively low since the sen- 
sor can be reused many times and 
the frequency measurement and data 
processing can be automated. The 
analytical instrumentation needed to 
read the frequency changes in the 
crystal is also relatively inexpensive 
compared to other equipment cur- 
rently in use for mercury monitoring. 

Scheide points out that although 
the dosimeter was developed for 
monitoring mercury in the industrial 
workplace, it has other possible uses 
in long term studies of mercury ex- 
posure. For example, it might be 
useful for dentists and dental hygien- 
ists who have long term exposure to 
extremely small concentrations of 
mercury. In addition, the principles 
employed in the dosimeter—the piez- 
oelectric crystal detector and selec- 
tive coating—might well be applica- 
ble to the measurement of other 
important pollutants. O 
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s often as possible, Margaret 

Carson, Environmental Coordina- 
tor for Gulf Trading and Transporta- 
tion Company, visits the Allegheny 
County Sanitary Authority (ALCO- 
SAN) in Pennsylvania. Her mission: 
Offer new insights and advice for 
saving energy. Carson isn’t moon- 
lighting, however. She’s taking part 
in a course On energy management 
for industry and commerce at the 
University of Pittsburgh. 

The course, which has been offered 
for the past year and a half in the 
School of Continuing Education and 
the School of Engineering, was devel- 
oped by mechanical engineering pro- 
fessors Wesley Rohrer and William 
Rudoy. “The main goal of the course,” 
Rohrer says, “is to educate the stu- 
dents, many of whom are practicing 
engineers, and companies in the prac- 
tical aspects of managing an energy 
conservation program.” In the course 
of achieving this goal, Rohrer and 
Rudoy have also evaluated; through 
the students’ experiences, the useful- 
ness of the EPIC handbook in imple- 
menting an energy conservation pro- 


gram and have made recommenda- 
tions for the best means of using it. 
The evaluation has been supported 
by the NBS Office of Energy Conser- 
vation, Center for Building Technol- 
ogy, and the FEA Office of Energy 
Conservation and Environment. 


Theory and Practice 


The course is a blend of the theo- 
retical and practical, combining class- 
room lectures on such topics as ther- 
modynamics, heating, ventilating, and 
air conditioning systems, energy aud- 
iting, and economics, with a practical 
field test of the principles and guide- 
lines provided in the lectures and the 
EPIC handbook. 

In carrying out a field project, each 
student assumes the role of an energy 
conservation coordinator for an in- 
dustrial plant or department of a 
plant or other organization. In each 
case, the project is planned ahead of 
time by the University of Pittsburgh 
faculty and company management, 
and the company assigns someone to 
maintain liaison with the student and 
faculty. 
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A student is expected to help the 
management of his assigned com- 
pany set up an appropriate energy 
conservation program and initiate its 
implementation. The student carries 
out plant surveys and systems analy- 
ses of energy use, makes periodic 
reports to management on possible 
energy conservation opportunities 
and the energy savings expected from 
them, the capital costs involved and 
their investment merit (benefit-cost 
ratio), and documents the whole proj- 
ect by way of a term report. The 
course consists of 14 weekly 22 hour 
lecture-recitation periods. Students 
are also expected to spend at least 
half a day each week at their assigned 
plant or company. In addition to 
topics covered during lecture periods, 
at least 1 hour each week is taken up 
with class discussions of project de- 
velopment, especially current prob- 
lems, and success and failure experi- 
ences. 

To date, about 80 students have 
completed the course. Students come 
from diverse backgrounds and have 
different motives for taking the 
course. In some cases the students 
are practicing engineers responsible 
for energy management in their firms, 
and they are primarily interested in 
improving energy use in their own 
organization. Many of these students 
are assigned their own firms as field 
projects. In other cases, students are 
employed in related areas where en- 
ergy management plays a key role. 
Some of these students, such as 
Margaret Carson, are studying for a 
master’s degree in Energy Resources. 


Success Stories 


Rohrer admits that not everybody 
has had equal success with their as- 
signed company or with use of the 
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EPIC handbook. This is due not only 
to the varying attitudes of manage- 
ment toward energy conservation but 
also to the fact that 14 weeks is a 
short time in which to make major 
changes in the operations of an or- 
ganization. Some students have had 
remarkable success and nearly all 
students have had high praise for the 
course and the EPIC handbook. 

Most students agree with Carson 
who comments that the EPIC hand- 
book reflects “. . . thousands of hours 
of groundwork and valuable ideas for 
saving energy. The course also reflects 
the way energy problems are going 
to be solved in the future—by exam- 
ining the trade-offs between the dif- 
ferent kinds of fuels that can be used 
and studying the merits of using one 
versus another.” 

Carson points out that the course 
stresses the need to look at the ques- 
tion of energy consumption per unit 
of process, especially in the type of 
organization she is studying for the 
course—a sewage treatment facility. 
She also likes the fact that the course 
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EPIC continued 


brings together people with diverse 
backgrounds from different industries 
so they can share experiences and 
learn from each other's successes and 
failures. 

Donald Clayton, another student 
who took the course, comments that 
the project “really hit home,” es- 
pecially with natural gas curtailments 
in the Pittsburgh area. As energy co- 
ordinator for the Bridgeville plant of 
the Specialty Steel Division of Cyclops 
Corporation, Clayton first looked at 
the obvious sources of energy waste 
in his plant, such as eliminating leaks. 
“l was trained as a_ metallurgist,’”’ 
Clayton explains, ‘‘so the course of- 
fered a lot of new ideas. Now we are 
looking at a lot of other sophisticated 


changes in equipment and operations, 
some of which we expect will save 
us a lot of energy.” 


Another student, Stanley Kletch, 
was also assigned his plant as his field 
project. Kletch, energy engineer for 
Jones and Laughlin Steel Corporation 
in Aliquippa, Pa., praised the general 
nature of the course and the EPIC 
book. “When you're looking for in- 
novations in saving energy, it’s best 
to have a good grounding in general 
principles,” he says. “That usually 
leads to new ideas faster than special- 
ized knowledge of a discipline.” 

In summarizing his experience with 
the course, Rohrer notes some obvi- 
ous accomplishments: 

© Eighty engineers and managers 
have received basic training in indus- 
trial energy management and have 
become familiar with the virtues of 
the EPIC handbook. 

® As a result, a number of energy 
management programs have been im- 
plemented in both large and small 
industrial and commercial units in the 
Pittsburgh area. A modest beginning 


has also been made in stimulating 
natural gas conservation in the Pitts- 
burgh area, which faces very serious 
fuel allocation cutbacks. 

® The base studies generated dur- 
ing the field projects have yielded a 
wealth of information on the efficacy 
of the EPIC program. 

“In effect,” says Rohrer, “the course 
has shown that the EPIC program is 
useful to both large and small indus- 
trial units in setting up energy man- 
agement programs. In particular, the 
course proved that the EPIC program 
is applicable and transferable to the 
public service sector of the economy 
—an area that has been neglected in 
energy conservation.” 


New Emphasis 


Since the energy course was first 
offered at Pittsburgh, several topics 
have received greater emphasis, 
Rohrer adds. “In general, we have 
found that energy management pro- 
grams suffer from a lack of firm data 
on energy usage within individual 
plants, departments, or product 
lines,” he says. “Industrial manage- 
ment is not accustomed to using 
energy cost data as a management 
decision tool. It is necessary for in- 
dustrial management to audit their 
energy usage to include the data in 
making management decisions. It can- 
not be emphasized too strongly that 
energy audit implies metering, data 
storage and recovery, and use of en- 
ergy data in management decision 
making. In this course, we are trying 
to educate industrial management to 
use energy accounting in the same 
way it uses financial information.” 


Vital Resources 


Rohrer also emphasizes that the 
course points up that the EPIC hand- 


book is most useful to industrial or 
commercial units if it is introduced to 
management by a qualified expert 
who can educate employees in its 
use. Students in graduate and contin- 
uing education courses, such as the 
one at Pittsburgh, can serve as experts 
for this purpose, he believes. The 
expansion of courses such as this one 
to other universities across the United 
States would therefore serve a double 
purpose: It would not only educate 
students who are planning to become 
managers or are now managers in 
energy conservation, but would serve 
as a vital resource to smaller and 
medium sized industries who need a 
good deal of technical help to initiate 
and maintain an energy conservation 
program, but cannot always afford to 
hire an outside consultant. 

The student experiences with the 
course and with EPIC have been doc- 
umented by Rohrer and Rudoy in a 
report to the NBS Office of Energy 
Conservation. OEC’s Robert Massey, 
EPIC project leader and an author of 
the original EPIC handbook, says 
“Our intention is to publish the re- 
port, which also contains a_ class 
syllabus and classroom lecture notes, 
and make it available to other 
colleges and universities interested 
in teaching energy management 
courses.” 

“When EPIC was first published,” 
Massey recalls, “it received rave re- 
views, but few people knew how the 
handbook would actually be used in 
practice. | think we can agree now 
that the experience at the University 
of Pittsburgh and elsewhere confirms 
the assessment of one of the re- 
viewers who said, ‘EPIC represents 
the most practical and down-to-earth 
document on energy conservation 
which | have seen.’ ’’—M.]. 0 
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EPIC Success Story 


The Energy Conservation Program Guide for In- 
dustry and Commerce (EPIC) is one of the many 
tools provided by the Department of Commerce and 
the Federal Energy Administration to assist com- 
merce and industry in their efforts to use energy sup- 
plies more efficiently. 

Prepared by the National Bureau of Standards and 
the Federal Energy Administration (FEA), EPIC out 
lines in detail the steps in setting up an energy con 
servation program and suggests specific Energy Con 
servation Opportunities (ECO’s). ECO’s are a key part 
of the handbook. More than 200 ECO’s are sug 
gested. ECO’s are one-sentence tips suggesting spe 
cific ways to conserve energy in 13 functional and 
operating areas, such as commercial practice, elec 
tric power, process changes, and materials handling. 

The checklists of ECO’s are supported and refer- 
enced by actual case histories illustrating how en- 
ergy savings have already been achieved in many 
organizations. Illustrations are based on specific in- 
dustrial and commercial experiences or are repre- 
sentative of several experiences. In addition to a 
brief description of the action taken to achieve energy 
savings, the reports include graphs, tables, and sam- 
ple calculations from which a company can estimate 
its potential for saving energy and reducing costs. 

Other sections of EPIC provide supporting infor- 
mation which would be useful in a conservation pro- 
gram. Sections are devoted to data and conversion 


January 1976 


factors pertinent t nergy conservation. financia 
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The first supplement of EPIC provides more ideas 
and suggestions from cessful programs. It con- 
tains a re lified explanation of how 
to implement an er rej ynservation program, it ex 
cludes 2 dozen 

additional nformation such 
Occupational 

Safety and Health Administration. Much of the ma- 
terial in the supplement is the res 
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ult of enthusiastic 
comments and sug from the purchasers of 
the first 40,000 copies of EPIC. The use of the hand- 
book as basic materia! for a number of State energy 
workshops has also supplied 
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Fires- 
Science 


Safety 


by John L. Moulder* 





*Moulder is a researcher in the NBS Boulder 
Cryogenics Division, where he is responsible 
for laser experiments in the metal combus- 
tion program. 





Fourth of July fireworks display. 

A meteor shower. A flashbulb. 
A rocket engine. What do these 
things have in common? They all in- 
volve the burning of metal—some- 
thing we normally think of as_ in- 
destructible by fire. Yet under certain 
conditions, metals will burn—all of 
them except gold and silver—and 
they usually burn with destructive 
force, generating large amounts of 
heat and light. 

Meteors, which are largely com- 
posed of metals such as iron and 
nickel, heat up and burn as they 
enter the earth’s atmosphere. As we 
all know, the surface of the earth 
would soon look like the moon’s if 
this did not happen. Many types of 
fireworks employ metals to generate 
an intense white light. Incendiary 
bullets are coated with a thin layer 
of magnesium which ignites as the 
bullet speeds through the air and 
leaves a “trace” of the bullet's tra- 
jectory. Flashbulbs contain a very thin 
wire of zirconium or aluminum 
which is ignited with electric current 
and burns in a fraction of a second 
to produce a flash of light for pho- 
tography. Many solid-fueled rockets 
use small particles of aluminum or 
magnesium to make the flame hotter 
and stabilize combustion. 

All of these examples represent 
cases where the burning of metal 
serves some useful purpose. But over 
the years there have been many times 
when an accidental metal fire has 
erupted with disastrous consequen- 
ces. Usually these accidents involve 
the use of metal containers for liquid 
or gaseous oxygen. The Apollo 13 
astronauts nearly lost their lives when 
the metal tank of their oxygen sup- 
port system ruptured. In 1970, at the 
Victory Memorial Hospital in Brook- 


lyn, N.Y., a tank truck partially filled 
with liquid oxygen exploded as it was 
leaving the parking lot. The driver 
and a bystander were killed and 30 
others injured. There have also been 
reports of cases where the titanium 
engine from a high-performance jet 
aircraft caught fire while being op- 
erated on a test stand. So far, there 
have been no reports of such a fire 
in an airborne plane. 

In an effort to help prevent such 
accidents, scientists at the National 
Bureau of Standards have undertaken 
a study of the basic mechanisms of 
metal combustion. The team of re- 
researchers at the NBS Boulder labo- 
ratories, under the direction of Dr. 
Alan F. Clark, have received support 
for their research from the Depart- 
ment of Transportation, the National 
Aeronautics and Space Administration 
and the Air Force Office of Scientific 
Research. 

NBS metal combustion studies may 
provide greater safety for the many 
U.S. workers who each year handle 
billions of cubic meters of liquid and 
high-pressure gaseous oxygen con- 
tained within metal-walled vessels. 
Others whose safety may be im- 
proved are the tens of millions ad- 
mitted to hospitals annually where a 
considerable amount of oxygen in 
metal containers is present. 

Depending upon _ temperature, 
pressure, and material, metals in con- 
tact with oxygen oxidize either slow- 
ly and controllably or violently fast 
and _ destructively. Readily ignited 
contaminates can start metals burn- 
ing. Applying information on the 
ignition and the burning of metals 
should help in suppressing and 
quenching fires, designing safer oxy- 
gen handling equipment, and lower- 
ing life and property losses. 
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In one set of experiments designed 
to duplicate the conditions prevailing 
in a large-scale metal fire, scientists 
ignited 100 gram (¥% Ib.) specimens 
of steel in a large steel tank pressur- 
ized with pure oxygen and then 
dropped them onto massive samples 
of other metals to see if the steel 
would ignite the other metals or be 
quenched. These tests were also per- 
formed with liquid oxygen present 
in the tank. For reasons of safety, 
these experiments were carried on 
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outside in a test area and monitored 
by closed circuit television. 

Back in the laboratory under con- 
trolled conditions, researchers per- 
formed a variety of experiments, us- 
ing sophisticated instruments to 
probe the very complex processes 
that occur as a metal burns. Small 
pieces of metals like titanium, weigh- 
ing a few tenths of a gram, were ig- 
nited with a one-hundred watt CO, 
laser in a controlled atmosphere. 
Movies taken at speeds up to 500 


frames per second permitted scien- 
tists to view the combustion process 
in slow motion. Temperatures of the 
metal surface and the flame, which 
range from 3000-4000 degrees Celsius, 
were measured with optical pyrom- 
etry. 

Several new techniques were de- 
veloped by NBS scientists in carrying 
out this research. In one technique, 
known as the Hilbert transform meth- 
od, a low power helium-neon laser 
was shone through the flame. A series 
of lens and optical filters converted 
the normal shadow image of the 
flame into a “phase contrast’ image 
revealing the temperature gradients 
in the flame. In another experiment, 
scientists used a specially-modified 


electronic weight sensor to weigh 
metal specimens as they burned, per- 
mitting a direct determination of re- 
action rates. 


Using a rapid-scanning spectrom- 
eter, Bureau scientists have also 
mapped the combustion spectra for 
titanium and a series of titanium 
alloys from the ultraviolet to the in- 
frared. For a few selected portions of 
the visible spectrum, they performed 
time-resolved measurements of the 
spectra to document the appearance 
and disappearance of certain species 
in the flame. Scanning electron micro- 
scopy, chemical analysis, and x-ray 
diffraction were used to identify the 
combustion products and their loca- 
tion in the interior of the burned-out 
residue. 


This research into the combustion 
of metals in oxygen will provide 
theoretical and practical information 
not previously available. The informa- 
tion will help designers and engineers 
avoid accidental metal fires in oxygen 
systems. 0 
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*Joseph Berke is Chief of the Procurement 
Policy Area of the Experimental Technology 
Incentives Program at the National Bureau 
of Standards. T. J. Fody is Director of the 
Experimental Technology Division of the 
Federal Supply Service, General Services 
Administration. 






































































































































































































































GOVERNMENT 
PRIMES THE INDUSTRIAL PUMP 





by Joseph Berke and T. J. Fody* 


Supply and demand: NBS is test- 
ing the Law of the Marketplace in 
the marketplace itself to see if the 
Federal Government can improve 
the products you buy with this 
oldest of economic laws. 


ECENTLY, the Federal Supply 

Service purchased 7,700 gas and 
electric water heaters for military 
housing units. What makes this inter- 
esting is that the government, long 
noted for buying from the lowest 
bidder, bought the heaters for $110,- 
000 above the lowest bid. 

Faced with high utility bills, the 
government is beginning to place 
more emphasis on energy efficiency 
in its purchases and less on low pur- 
chase price. 

The heating units purchased use 
11 percent less energy than the units 
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offered as “low bid,” and over their 
expected 10-year life span they will 
save the government an estimated 
$320,000 in energy costs, even con- 
sidering the initial purchase invest- 
ment. 

The American public will get a 
bonus in addition to the tax dollars 
savings. The water heaters were main- 
ly marketed in France, where energy 
costs are higher than in the United 
States, but as a result of the FSS 
contract, the vendor has begun mar- 
keting the heaters commercially in 
this country. 

The water heater buy is an experi- 
ment, and only one of several such 
“policy” tests being run by a small 
office of the National Bureau of 
Standards called the Experimental 
Technology Incentives Program 
(ETIP). 

Other experiments include buying 
window air conditioners, lawn mow- 
ers, and gas and electric ranges—all 
to determine what part government 
procurement policy can play in im- 
proving the Nation’s innovativeness 
and general economic vitality. 


The experimental “buys” are the 
work of ETIP’s Procurement Policy 
Area, one of four ETIP policy areas. 

The objective of these and other 
experiments is to learn if procurement 
policies—the procedures by which 
government buys from industry—can 
be used as an incentive for those in- 
dustries to innovate, to take a chance 
on technological change. 

Currently the government buys 
most civilian goods and services at 
the lowest price available. The 
‘frills’ of new or improved technol- 
ogies are often ignored. This general 
low bid policy, ETIP believes, tends to 
restrict the application of new ideas 
and products that cannot compete 
with older, cheaper products. 

The ETIP objective is to learn if 
these practices can be changed to 
realize the basic goal of the procure- 
ment program: “To get the best deal 
or value for the government and the 
taxpayer.” To do this, the program 
has launched a novel series of 
“policy experiments.” 

ETIP believes—and is testing the 
belief—that one of the best ways to 
stimulate technological change is to 
work through the Federal, State, and 
local Government procurement offi- 
ces. Although the needs for new or 
improved technologies begin with a 
host of user agencies or groups, it is 
the government purchasing depart- 
ments that have the responsibility to 
translate those needs into appropri- 
ate specifications, set testing meth- 
ods, evaluate new products and, in 
general, determine the “best deal.’ 

The government “clout” to pro- 
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vide incentives for technological 
change rests on the fact that the gov- 
ernment is often the largest single 
buyer of commercial goods. If you 
add to this Federal market the State 
and local markets, the incentive to 
industry to serve the total better is 
greatly increased. 

“Change” here includes not only 
the introduction of new technologies 
(better ways of doing things) but also 
the spread of existing technology— 
such as the improved water heaters— 
to existing markets. If the speed of 
this “technology transfer” can be in- 
creased through procurement policy, 
ETIP wants to know how, and by how 
much. 

Purchasing departments have a 
number of potential “tools’’ to ac- 
complish the ETIP objectives. Those 
being currently tested include per- 
formance specifications, _ life-cycle 
costing, and value incentive clauses. 

Good examples of the use of per- 
formance specifications are found in 
recent Requests for Proposals for hos- 
pital equipment to be purchased by 
the Veterans Administration, another 
ETIP-sponsored experiment. 

Currently design specifications, de- 
tailing how the product must be built 
to be acceptable, are written into the 
“Request for Proposal’ notices the 
government publishes for interested 
manufacturers. Those who wish to 
receive government contracts must 
offer products that meet these speci- 
fications. 

Often, these design specifications 
cover no more than materials to be 
used, maximum or minimum size, 
required power supplies, and similar 
construction details. 

Performance specifications, on the 
other hand, are designed to prompt 
manufacturers with requirements for 


specific accomplishments or func- 
tional needs. 

A device to destroy used hypo- 
dermics in a VA hospital, ‘shall op- 
erate quitely, a maximum of 60 dB 
on the “A” scale, . . . with readings 
taken 5 feet from the machine.” The 
needles put into the machine, ‘shall 
be broken into short lengths,” and, 
“there shall be no ‘bounce-back’ of 
glass, metal, or plastic particles to the 
exterior of the machine.” 

Performance specs may also specify 
testing procedures—a bedpan steril- 
izer must pass a specific sterilization 
test “by the swab method’—and 
specify the required level of perform- 
ance under those tests—the sterilizer 
must operate at 60 dB or less when 
measured within 8 feet of the unit. 

Life-cycle costing, also called cost- 
based performance, is buying so as 
to minimize the total cost of owner- 
ship of the product for its expected 
life, as opposed to minimizing merely 
the initial purchase price. The water 
heater experiment is an example of 
using “LCC.” 

Individuals already apply LCC to 
many purchases in order to obtain 
the best buy for the dollar, usually 
on a less scientific basis. The deci- 
sions to buy one brand over another, 
to shop in a department store versus 
a specialty shop, to weigh advantages 
and disadvantages of warranties and 
guarantees are some examples of per- 
sonal life-cycle costing. 

An ETIP experiment with the Fed- 
eral Supply Service in buying window 
air conditioners applied LCC with a 
fixed formula: 


P—=X-+ 


¥ 
EER 
Here X is the initial purchase price, 
EER is the industry certified Energy 
Efficiency Ratio—basically an index of 


how cheap the unit is to run in terms 
of energy—and Y is a weighting fac- 
tor to include the anticipated oper- 
ating cost of the air conditioner in the 
EER. 

P, the adjusted price, includes not 
only the initial cost, but also the esti- 
mated operating cost and efficiency 
of the air conditioner. Contracts for 
these air conditioners were awarded 
to the lowest “P’” rather than the 
lowest ‘’X’’. 

All this experimenting is done re- 
markably cheaply. The water heater 
purchasing experiment, which will 
run for 3 years and involve three 
separate contract bids and purchases, 
will cost ETIP about $30,000 to cover 
extra expenses caused by the novel 
bidding procedure (including confer- 
ences with manufacturers representa- 
tives) and extraordinary expenses in- 
curred by the FSS in cooperating with 
the experiment. 

ETIP’s LCC formulas often include 
an innovation in government  pur- 
chasing, the consideration of subjec- 
tive value. In the purchase of lawn 
mowers through the FSS, for example, 
in addition to the cost of operation 
the purchasing formula also consid- 
ered the amount the government was 
willing to pay for such things as 
reduced noise. Safety and comfort are 
other subjective factors that can be 
considered in awarding contracts. 

A third “procurement tool” being 
tested is the use of so-called ‘value 
change incentive clauses” in contract 
proposals, that allow the contractor 
to share in any savings to the govern- 
ment that result from an improve- 
ment suggested by the contractor. 
Such suggestions can reduce energy 
consumption, conserve materials, and 
so on. 

For example, today if a bid is won 
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on the basis of a price of $50 per 
unit, and if sometime during the con- 
tract period the contractor proposes 
and demonstrates a changed product 
that, if he is permitted to substitute, 
will perform the same functions for 
only $30 a unit, the total savings on 
units ordered during the contract pe- 
riod will be divided equally between 
the contractor and the government. 
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The situation presently is analagous 
to buying products at the lowest ini- 
tial price. Such product improvement 
suggestions have been generally ap- 
plied to initial purchase price—a 
cheaper material used in production, 
for example, or cheaper packaging. 

Future ETIP experiments will ex- 
amine extending this sort of “profit 
sharing” over the total ownership cost 


of the product, just like buying with 
an LCC formula. Value change incen- 
tive clauses, for example, may be 
written to allow the contractor to 
share savings in operation § costs 
for the expected life span of the prod- 
uct if he can suggest ways to make it 
more “energy efficient.” 

Future splits under ETIP formulas 
may be 20-80, with the contractor 
receiving 20 percent of savings as an 
incentive to reduce total ownership 
costs. Or a clause might be added to 
encourage commercialization of a 
novel technological change where it 
would not happen naturally. 

As might be expected, the results 
of experiments such as ETIP’s are dif- 
ficult to analyze. ETIP is interested in 
such questions as how big a govern- 
ment buy is significant to stimulate 
technological change, how does the 
private demand for a product affect 
industry’s response to government 
buys, and how much technological 
change is the private market willing 
to accept and pay for. 

One question is how much does 
the government buyer need to know 
about the existence of a new tech- 
nology to make use of it. In the first 
five experiments, ETIP first identified 
the available technology before a 
“buy” was announced. This was done 
to insure that the procurement speci- 
fications issued by the government 
would allow for desired technologies 
to be applied to the products, and to 
ensure a high probability of success 
for these important initial 
ments. 


experi- 


The question now becomes, was 
that really necessary, or could speci- 
fications be written without finding 
out beforehand what industry con- 
siders “feasible.” Can general speci- 
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PRIME THE PUMP continued 


fications be written that will cause a 
diffusion through the market of exist- 
ing technology ‘now on the shelf’ or 
cause the creation of new products 
to meet the government demand? 
Future experiments will try to answer 
this. 

By the nature of the subject, ETIP 
experiments are long. The water 
heater buy, first completed last Feb- 
ruary, is expected to run through 
3 procurements over 3 years to judge 
long term effects of the change. The 
evaluation of these long term effects 





will include the extent to which other 
factors might influence the energy 
conserving technology. 

These factors include the energy 
labeling program at NBS, the Presi- 
dent’s request for a 20 percent in- 
crease in efficiency of appliances by 
1980, and other energy conserving 
technology. 

The 3 year time period for these 
experiments is to provide industry 
with a sense of security, the knowl- 
edge that if money is invested to im- 
prove the products offered for sale 


the government will still be interested 
when the improvements are made. In 
the same way, ETIP is seeking ap- 
proval from the Office of Federal Pro- 
curement Policy to let multi-year 
contracts to provide some continuity 
to Federal purchasing. Currently, gov- 
ernment contracts may only be 
awarded for a period of 1 year, the 
time covered by actual appropria- 
tions. It is easier to convince manu- 
facturers to invest time and money in 
improved technologies if they have 
some assurance that the government 
will not change its mind after a year 
and a new budget. 

The effect of government buying 
on the market as a whole will be 
analyzed several ways, depending on 
the product in question. Rate of 
change of technological innovation is 
measured before and after the gov- 
ernment buy to see if there is any 
appreciable improvement that can, by 
interviews and study, be directly 
traced to the government purchase— 
such as the domestic sale of energy 
efficient water heaters. 

Rates of change can be measured 
by performance factors, such as 
change in the product’s Energy Effi- 
ciency Ratio from year to year, or a 
change in average noise level from 
year to year, or by more subjective 
means, such as evaluations by a panel 
of experts of the rate of change, good 
or bad, of a product before and after 
a government buy. 

In addition, the firms responding 
to a “Request for Proposal” spon- 
sored by ETIP, as well as a sampling 
of those not responding, are inter- 
viewed to determine why they did 
or didn’t bid on a given contract, 
what effect the government purchase 
had on their manufacturing or sales 
policies and similar questions. 
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In another direction, ETIP is work- 
ing to enlarge the government's 
purchasing ‘‘clout’” through arrange- 
ments with State and local organiza- 
tions, such as the National Associa- 
tion of State Purchasing Officials 
(NASPO) and National Institute of 
Government Purchasing (NIGP), to 
develop consensus procurement spe- 
cifications. NASPO and NIGP are cur- 


rently developing uniform specifi- 


cations for window air conditioners— 
modeled after the FSS buy—and in- 
troducing the use of life-cycle costing 
on State and local levels. 

ETIP is nothing if not ambitious. A 
comparatively small staff, with a rela- 
tively low level of funds is attempting 
to make changes—important changes 
—in the ponderous machinery of 
Federal, State, and local procurement. 

ETIP is interested in learning about 


new products, product standards, 
testing methods, new approaches to 
procurement policy, and general in- 
novations in technology and manage- 
ment that apply to ETIP activities. 
Suggestions inquiries may be 
addressed to: Joseph Berke, Chief, 
Procurement Policy Area, ETIP, Na- 
tional Bureau of Standards, Washing- 
ton, D.C. 20234. O 


and 


What Is ETIP? 


Started in 1973, the Experimental 
Technology Incentives Program at the 
National Bureau of Standards con- 
ducts research in an unusual area— 
government policy. 

The ETIP question is, how can gov- 
ernment, just in the way it carries out 
day-to-day activities, encourage pri- 
vate industry in developing new 
goods for the marketplace. 

Is the spread of new technology 
hindered by the time it takes for gov- 
ernment standards and regulations to 
be written? One set of ETIP experi- 
ments has tested how the time-lag in 
drafting regulatory standards may be 
reduced without reducing the quality 
of the standards. In these experi- 
ments, the standards development 
time was reduced from years to 
months. 

Perhaps the economic regulations 
that govern such industries as the in- 
terstate transportation of food are 
inadequate and wasteful because the 
rule-making process is unable to deal 
with the entire “cost structure” of the 


industry in one unified system of reg- 
ulations. An ETIP program with the 
Federal Railroad Administration is 
studying that problem, to see if better 
structured regulations can make food 
transportation more responsive to the 
market. Other “experiments” include: 
® how industry-wide “technical op- 
portunities” may be identified and 
exploited 

® what steps the government should 
take to help private inventors and 
small innovative firms that cannot 
themselves assume the high cost of 
research and development 

® how new technology developed by 
the government may best be trans- 
ferred to the private market. 

ETIP have five “policy research” 
areas: regulatory policy, financial as- 
sistance policy, civilian research and 
development policy, small business 
policy, and procurement policy. 

The typical ETIP experiment  in- 
volves close cooperation with one of 
a number of government agencies in 
key positions, including the General 


Services Administration (GSA), the 
Veteran’s Administration, the Nuclear 
Regulatory Commission, and the En- 
vironmental Protection Agency. 

An experiment is designed and op- 
erated within the normal agency 
structure, such as the purchasing or 
procurement office, of the “host 
agency.”” ETIP pays for extraordinary 
expenses caused by the project, and 
arranges for the results to be col- 
lected and analyzed. 

Programs with the National Insti- 
tute of Government Purchasing, the 
National Association of State Pur- 
chasing Officials, and several State 
public utility commissions among 
others, help ETIP to conduct experi- 
ments and judge effects on a State 
and local level. 

The key to the ETIP experiment is 
to learn about problems in govern- 
ment policy through actual experi- 
ence—to go out “into the field’ and 
see what works, and what doesn’t 
work, and, if possible, why. 
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Industrial Hygiene SRM’s 


NBS ‘has announced a new series of 
Standard Reference Materials (SRM’s) 
for use by industrial hygiene anal- 
ysts. These SRM’s are developed for 
industrial hygiene analysis and for 
monitoring workplace atmospheres. 
The new SRM’s are: SRM 2671— 
Freeze-Dried Urine Certified for 
Fluorine, SRM 2675—Beryllium on 
Filter Media, SRM 2676—Metals on 
Filter Media (Pb, Cd, Zn, Mn). SRM 
267% is issued as a set of two bottles, 
containing the freeze-dried material 
for in situ reconstitution. Each unit 
of SRM 2675 and 2676 contains a set 
of three membrane filters. The cost 
of each SRM is $80 per unit. They 
may be ordered from: Office of 
Standard Reference Materials, Room 
B311, Chemistry Building, National 
Bureau of Standards, Washington, 
D.C. 20234. 


Where Does DDT Go? 


NBS mathematicians are helping an 
interagency group on pest manage- 
ment evaluate mathematical models 
that indirectly measure what happens 
to DDT as it disperses into the en- 
vironment. The NBS researchers have 
focused on a prominent model of the 
“systems dynamics” type for the glo- 
bal movement of DDT and have 
added features reflecting photode- 
gradation in the atmosphere and sink- 
ing into the ocean depths. The latter 
mechanism presently seems the prin- 
cipal means for global ‘disposal’ of 
DDT. The original model traces the 
pesticide’s movement through homo- 
genous worldwide “compartments” 
of soil, river/lakes, atmosphere, 
oceans, and fish, considering the dif- 
ferent processes of application such 
as spraying precipitation and evapora- 
tion. The revised model appears a 


suitable starting vehicle for analyzing 
the fate of DDT and other pesticides. 


Hydrogen as a Future Fuel 


An NBS study reports that hydro- 
gen is a prime candidate for use as a 
synthetic fuel in the future. The study, 
titled “Selected Topics on Hydrogen 
Fuel,”” contains an evaluation of the 
technical and economic feasibility of 
using hydrogen as a fuel. According 
to this report, hydrogen is a con- 
venient method of storing energy, 
and its use reduces air pollution. 
Considering cost, its use is currently 
marginal as an auto fuel or as an 
energy source for the electrical indus- 
try. However, it appears attractive as 
an aircraft and aerospace fuel and 
could have application in certain in- 
tegrated gas-electric utilities and in 
transport of energy from sea-based 
power plants. Copies of the study, 
NBS Special Publication 419, may be 
ordered prepaid for $2.80 by SD 
Catalog No. C13.10:419 from the Su- 
perintendent of Documents, U.S. 
Government Printing Office, Wash- 
ington, D.C. 20402. 


Code for Electricity Meters 


The 6th edition of the widely used 
“Code for Electricity Metering” is 
now available from the American 
Standards Institute (ANSI). 
A committee of experts, under the 
cosponsorship of NBS and the Edison 
Electric Institute, has completed an 
extensive revision of the code. This 
200-page American National Stand- 
ard, prepared under ANSI rules, gives 
performance criteria for new types of 
watthour meters and associated meas- 
uring equipment. It also states accep- 
table in-service accuracy levels and 
recommends test methods and test 
schedules. 


National 


Copies of this code may be pur- 
chased for $12.75 ($10.20 each for 10 
or more) from ANSI, 1430 Broadway, 
New York, NY 10018. 


Time in the Future 


The Department of Defense has 
initiated work on a satellite time pro- 
gram for the future. The program, 
called Global Positioning System 
(GPS) will be the major navigation 
and time dissemination system of the 
1980's, featuring 24 clock-carrying 
satellites and permitting time syn- 
chronization to 10 nanoseconds 
worldwide. NBS is providing techni- 
cal advice and support for several 
aspects of the program, including 
performance specifications and guid- 
ance and review of clock develop- 
ment. Future NBS support will in- 
clude continued consulting and test- 
ing as well as laboratory research on 
limitations in rubidium, cesium, and 
hydrogen clocks, and validation of 
test procedures used by GPS con- 
tractors in the clock development 
program. 


New Fire Research Project 


The Navy has asked NBS to evalu- 
ate the fire performance of prospec- 
tive insulation materials for use in 
submarines. Phase one of the two- 


part effort will involve laboratory 
tests to measure flame spread, ease 
of ignition, and rate of heat release 
of candidate materials. During the 
second part of the project, quarter- 
and full-scale compartment tests of 
bulkhead insulation will be con- 
ducted. Results of the laboratory and 
compartment tests will be compared 
to provide guidance for Navy pro- 
curement and to increase our knowl- 
edge of the relationship of small and 


full-scale tests. 0 
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WWV/WWVH User’s Guide Published by NBS 


a HE Use of NBS High Frequency 
Broadcasts for Time and Fre- 
quency Calibrations” is a new guide 
which permits users to get the maxi- 
mum benefit from the National Bu- 
reau of Standards’ service. 

The guide is identified as NBS 
Technical Note 668 and is for sale by 
the Superintendent of Documents, 
U.S. Government Printing Office, 
Washington, D.C. 20402, for $1.05. 

Although newer dissemination 
techniques are being developed to 
give even greater stability, accuracy, 
or reliability, shortwave broadcasts in 
the 2.5-MHz to 25-MHz band still 
provide a convenient means of dis- 
tributing time and frequency informa- 
tion to thousands of users in dozens 


of different endeavors. 

NBS began transmitting standard 
radio frequencies on a regular sched- 
ule from its station WWV (originally 
in Washington, D.C., now in Fort 
Collins, Colo.) in 1923, and station 
WWVH (in Kekaha, Kauai, Hawaii) 
started operations in 1948. Together 
the two stations now broadcast accu- 
rate time and frequency signals to 
broad areas of the western hemi- 
sphere. (They also provide special 
services of interest to astronomers, 
navigators, geodesists and others.) 

Noboru. Hironaka and Charles 
Trembath, authors of the guide, place 
special emphasis on using WWV/ 
WWYH signals to measure time or 
set clocks with a resolution of +100 


calibrate fre- 
quency to a few parts in 10°. They 
give specific suggestions on when to 
make observations, how to optimize 
and 


microseconds, or to 


condi- 
tions, and how to use specific items 


reception measurement 
of equipment such as oscilloscopes, 
delay circuits, time-interval counters, 
etc., to make time and frequency 
measurements or calibrations. 
Dimensions and construction de- 
tails for several types of antennas are 
given, as are instructions for measur- 
ing or computing receiver and prop- 
agation delays, great circle distances 
and incident wave angles. An adjusta- 
ble time delay generator can be built 
by the reader from instructions and 
circuit diagrams provided. O 





DOC-GSA Cooperate in Purchase 
of More Efficient Kitchen Ranges 


0% purchase of energy-effi- 
cient kitchen ranges is expected 
to save the Federal Government ap- 
proximately $740,000 in net costs 
over the 12-year expected life of the 
appliances. 

The purchase, made by the Federal 
Supply Service (FSS) of the General 
Services Administration, is an experi- 
ment of the Experimental Technology 
Incentives Program (ETIP) adminis- 
tered by the National Bureau of 
Standards. ETIP and FSS cooperated 
to make the purchase using the Life 
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Cycle Costing (LCC) concept where- 
by the total cost of ownership (in- 
cluding lifetime operating costs) is 
considered in award evaluation as 
well as the initial bid price. 

ETIP and FSS have previously used 
the LCC concept to purchase energy- 
efficient water heaters and room air 
conditioners. 

In this most recent purchase, the 
FSS bought 3,720 electric ranges and 
22,200 gas ranges. The largest agency 
served by FSS is the Department of 
Defense. The electric 


ranges pur- 


chased are estimated to be 7 percent 
more energy efficient and will save 
approximately $120,000 in net costs 
over the 12-year expected life com- 
pared with the lowest bidder. The 
contracts went to Sunray ($549,000 
and General Electric ($178,000). 
The gas ranges purchased are esti- 
mated to be 7 percent more energy 
efficient and will save approximately 
$620,000 in net costs compared with 
the lowest bidder. Contract winners 
were Sunray ($1,400,000), Roper ($2,- 
151,000), and Crown ($982,000). O 








NBS Makes Comput 


TH National Bureau of Standards 
has developed a specially pro- 
grammed minicomputer, the Network 
Machine (NAM), that auto- 
matically accesses resources available 
on computer networks for terminal 
users. This NBS development is aimed 
at improving the efficiency and ef- 
fectiveness of the Federal Govern- 
ment’s use of computer networks. 

The NAM makes it possible to use 
one language for accessing different 
resources within one network or 
across multiple networks. The same 
simple user commands or protocols 
are used to obtain all network serv- 
ices. By automatically generating the 
interactions that accom- 
plish the user’s intended function, the 
NAM allows the user to be 
concerned with what service is re- 
quired and less concerned with how 
to obtain it. 

The NAM reduces the maze of pro- 
tocols that exist between a user at 
his terminal and network-based com- 
puter service. Typically, a user must 
know different protocols to commu- 
nicate with the network and its host 
computers, to express his service de- 
mands to the computer, and to un- 
derstand the results or errors from 
the computer. These user protocols 
are characteristically incompatible, 
ill-defined, and machine dependent. 

The ability to use one protocol to 
access all network services can help 
the network user through this con- 
fusion. Since standardization at the 
higher levels of user-network inter- 
action could discourage competition 
among network service providers, it 
seems desirable, instead, to aim at 
compensating for nonuniformity in 
interface requirements through net- 
work access assistance to the user. 

This idea of improving the low 


Access 


necessary 


more 


level user protocol is not new to the 
computer industry. Catalogued pro- 
cedures allow expansions of job con- 
trol functions so that the inexperi- 
enced user can easily perform com- 
plicated job steps, and the experi- 
enced user can avoid the tedious 
detail. With this new NBS tool, how- 
ever, this assistance can be extended 
beyond a single computer and placed 
in the interactive computer network 
environment. In such an environ- 
ment, the user needs specific pro- 
grams, data, and systems readily avail- 
able from different computers with- 
out regard for such protocols as: 
® host computer selection 
® host computer log-in 
® host computer service selection 
service initialization 

service exit request 

host computer exit request 

network exit request. 

The NAM alleviates this user prob- 
lem. Complex procedures, 
coded and stored as macros on files 
in the minicomputer, are given simple 
names by the user. The macros are 
recalled from the file system by name 
and expanded by the NAM, thereby 
producing the appropriate network 
or host computer dialogue. 

At the time of expansion, para- 


access 


meters can be passed to the macro. 
A possible use for a parameter is to 
identify to the macro a _ particular 
software subsystem. In this way, ma- 
cros can be written as subroutines— 
general in scope, but made specific 
by the parameters passed to them. 

The use of simple names for com- 
plex access procedures and the abil- 
ity to pass parameters to macros 
makes the NAM a flexible aid for any 
user of remotely accessible compu- 
ters, especially when the user access- 
es a variety of different computers. 

The prototype NAM is used as a 
test bed at NBS to determine the util- 
ity of the NAM concept and to eval- 
uate the effectiveness of a minicom- 
puter in this application. A long-range 
goal is to provide Federal agencies 
with formal guidelines that help them 
to employ the techniques embodied 
in the NAM, as well as related tech- 
niques, to enhance their use of net- 
work-based computer 
services. 


systems and 

An NBS technical note describing 
the design and use of the NAM will 
be available in early 1976. Inquiries 
about NAM should be addressed to: 
Robert Rosenthal, Computer Net- 
working Section, Room B212, Tech- 
nology Bldg., Washington, D.C. 
20234. 0 
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Complete Set of FIPS Available 


from NBS 


i set of Federal Informa- 
tion Processing Standards (FIPS), 
including copies of the voluntary in- 
dustry standards that apply to Fed- 
eral use, is now available from the 
National Bureau of Standards at a 
cost of $46 per set. 

The set of three binders includes 
39 FIPS and 19 voluntary industry 
standards. 

There are five major categories of 
standards included in the FIPS series 
of publications: hardware, software, 
applications, data, and ADP opera- 
tions. FIPS are issued by the Bureau 
for use by Federal departments and 
agencies in their acquisition and op- 
eration of computer equipment and 
services. FIPS are also cited in Fed- 
eral Procurement Regulations by the 
General Services Administration for 
purchase and lease of computer 
equipment and associated computer 
services. 

NBS develops FIPS in cooperation 


with voluntary industry standards ac- 
tivities and through interagency and 
public advisory committees. After 
extensive coordination with Federal 
agencies, State and local govern- 
ments, and industry, proposed stand- 
ards are approved by the Secretary of 
Commerce as authorized by Public 
Law 89-306 and Executive Order 
11717. 

The set of FIPS publications, bind 
ers, and voluntary standards are avail- 
able from the Office of ADP Stand- 
ards Management, Technology Bldg., 
Room B226, NBS, Washington, D.C. 
20234. Checks or money 
should be made out to the “ 
Bureau of Standards.” 


orders 
National 


The package includes a registration 
form to be returned to NBS which 
will be used to notify users of future 
standards publications as these be- 
come available. The price of $46 for 
the set will vary as new documents 
are added to the set in the future. 0 





NBS, EPRI Sign Cooperative Agreement 
on Energy Measurement Technology 


HE National Bureau of Standards 

and the Electric Power Research 
Institute (EPRI) have signed a Mem- 
orandum of Understanding aimed at 
helping the U.S. electric utility indus- 
try meet the Nation’s energy needs 
in an environmentally and econom- 
ically acceptable manner. 

The agreement establishes the basic 
guidelines under which measurement 
technology information on equip- 


January 1976 


ment and systems related to the gen- 
eration, transmission, distribution, 
and use of electric power can be 
shared by NBS and EPRI. The agree- 
ment was signed by Dr. Ernest Am- 
bler, NBS Acting Director, and Dr. 
Chauncey Starr, EPRI President. 
The NBS-EPRI agreement will en- 
able NBS to do measurement-related 
research under EPRI or combined 
NBS-EPRI sponsorship at both the 


NBS facilities and EPRI experimental 
project locations, subject to specific 
agreements between the organiza- 
tions involved. The agreement also 
provides for EPRI sponsored person- 
nel to perform research at NBS under 
the NBS Research Associate Program. 
mutual interest to NBS 
and EPRI which may be the subject 
of such research include: 


Areas of 


1 Measurement of 


electrical and 
electromagnetic quantities. 
2 Measurement of physical proper- 
ties and behavior of materials and 
devices used or having potential for 
use in electrical energy production, 
conversion, control, transmission, and 
distribution equipment and systems. 

3 Measurements required for eval- 
uation and control of the perform- 
ance, safety, environmental impact, 
efficiency, reliability, and security of 
systems and equipment. 

4 The application of mathematical 
and computer sciences and technol- 
ogy to the design, operation, and 
evaluation of electric power systems. 

5 Techniques for industrial, resi- 
dential, and community energy con- 
servation. 

EPRI is a nonprofit organization 
funded by all sectors of the Nation’s 
electric utility industry-private, pub- 
lic, and cooperative. Its mission is to 
develop advanced technology to help 
the industry meet energy needs in an 
environmentally and economically 
desirable manner. EPRI currently has 
547 research projects now under 
management or contract negotiation 
aimed at achieving this mission. In- 
cluding joint funding, the projects 
are valued at $380 million. 

NBS and EPRI will hold semiannual 
meetings to review mutual activities. 
NBS will also provide EPRI with con- 
sulting assistance and information. 0 








NBS Establishes Speakers Bureau 
for Metric Information 


HE National Bureau of Standards 

has established a nationwide 
speakers bureau to provide informa- 
tion on the growing use of the metric 
system of weights and measures. 

Dr. Ernest Ambler, NBS Acting Di- 
rector, noted that more than 125 edu- 
cators, weights and measures offi- 
cials, and other knowledgeable per- 
sons in 47 states have agreed to act 
as resources for metric information in 
their regions. Eventually every geo- 
graphic region in the country will be 
covered. 

“Many industries in the United 
States are now in the process of con- 
verting to the metric system,” Ambler 
said. ‘‘We have established this speak- 
ers bureau to meet the need for 
metric information and to make this 
resource available to all groups and 
organizations.” 

The NBS Acting Director said that 
Jeffrey V. Odom, chief of the NBS 
Metric Information Office, will serve 
as the contact point to link up inter- 
ested groups with available speakers. 
Specific arrangements will be worked 
out between the designated speakers 
and the group or organization. 

Each speaker will receive detailed 
information and a set of slides from 
NBS. “This will permit the speakers 
to offer timely, authoritative informa- 
tion on the metric system and metric 
conversion,” Ambler said. 

Groups and organizations desiring 
information on metric speakers in 
their State should contact the Na- 
tional Speakers Bureau, Metric Infor- 
mation Office, Room A166, Technol- 
ogy Building, National Bureau of 
Standards, Washington, D.C. 20234. 

A current list of communities with 
metric speakers follows: 


Alabama 
Huntsville 
Montgomery 
Tuscaloosa 
Arizona 
Phoenix 
Tucson 
Arkansas 
Little Rock 
California 
Los Angeles 
Redlands 
Sacramento 
San Jose 
Colorado 
Denver 
Connecticut 
Hartford 
Willimantic 
Delaware 
Dover 
District of Columbia 
Florida 
Tallahassee 
Georgia 
Atlanta 
Hawaii 
Honolulu 
Idaho 
Boise 
Illinois 
Chicago 
Springfield 
Mt. Prospect 
Waukegan 
Indiana 
Indianapolis 
lowa 
Ames 
Des Moines 
Kansas 
Shawnee Mission 
Topeka 


Kentucky 
Frankfort 
Louisville 

Louisiana 
Baton Rouge 
Lafayette 
Natchitoches 
Thibodaux 

Maine 
Augusta 

Maryland 
Hagerstown 

Massachusetts 
Boston 
Chestnut Hill 
Amherst 
Springfield 
Salem 

Michigan 
E. Lansing 
Lansing 
Pontiac 

Minnesota 
N. Mankato 
Minneapolis 
Rochester 
St. Paul 

Missouri 
Jefferson City 
St. Louis 

Montana 
Billings 
Bozeman 

Nebraska 
Beatrice 
Lincoln 

Nevada 
Carson City 

New Hampshire 
Concord 

New Jersey 
Trenton 

New Mexico 
Las Cruces 
Santa Fe 


New York 
Albany 
Binghamton 
Buffalo 
Cortland 
Little Neck 
Middletown 
Oneonta 
Pearl River 
Potsdam 
Rochester 
Scarsdale 
Syracuse 

North Carolina 
Boone 
Raleigh 

North Dakota 
Bismarck 
Grand Forks 

Ohio 
Akron 
Bowling Green 
Columbus 

Oklahoma 
Oklahoma City 

Oregon 
Salem 

Pennsylvania 
Abington 
Elizabethtown 
Harrisburg 
Indiana 

Rhode Island 
Providence 

South Carolina 
Charleston 
Clemson 
Myrtle Beach 

South Dakota 
Pierre 
Rapid City 
Vermillion 

Tennessee 
Nashville 
Oak Ridge 


Texas 
College Station 
Vermont 
Montpelier 
Virginia 
Hampton 
Washington 
Olympia 
Pullman 
Spokane 
Wisconsin 
La Crosse 
Madison 
Milwaukee 
Stevens Point 
Waukesha 
Wyoming 
Cheyenne 
Laramie 0 
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of the National Bureau of Standards 


Analytical Chemistry 


K. F. J., Heinrich, and Newbury, D. E., 
Eds., Mass Spectrometry 
Proceedings of a Workshop on Secondary 
lon Mass Spectrometry and lon Microprobe 
Mass Analysis, held at the National Bureau 
of Standards, Gaithersburg, Md., September 
16-18, 1974, Nat. Bur. Stand. (U.S.), Spec. 
Publ. 427, 230 pages (Oct. 1975) SD Catalog 
No. C13.10:427, $3.00. 

Shoenfeld, P. S., 
and Processing of 


Secondary lon 


Real-Time Acquisition 
Fluorimetry Data, Nat. 
Bur. Stand. (U.S.), Tech. Note 857, 45 pages 
(June 1975) SD Catalog No.C13.46:857, $1.05. 


Atomic and Molecular Studies 


Shenstone, A. G., The Third Spectrum of 
Copper (Cu iii), J. Res. Nat. Bur. Stand. 
(U.S.), 79A (Phys. and Chem.), No. 3, 497- 
521 (May-June 1975). 


Building Technology 


Clark, E. J., 
dorff, G., 


Campbell, P. G., and, Frohns- 
Waterproofing Materials for 
Masonry, Nat. Bur. Stand. (U.S.), Tech. Note 
883, 86 pages (Oct. 1975) SD Catalog No. 
C13.46:883, $1.45. 

Hill, J. E., Kusuda, T., Liu, S. T., and 
Powell, F. J., A Proposed Concept for De- 
termining the Need for Air Conditioning 
for Buildings Building Thermal 
Response and Human Comfort, Nat. Bur. 
Stand. (U.S.), Bldg. Sci. Ser. 71 
(Aug. 1975) SD Catalog No. 
$2.25. 


Based on 


, 155 pages 
C13.29/2:71, 


Subscription Order Form 


Orloski, M. J., and Wyly, R. S., Hydraulic 
Performance of a Full-Scale Townhouse 
Drain- Waste- Vent System With Reduced- 
Size Vents, Nat. Bur. Stand. (U.S.), Bldg. Sci. 
Ser. 60, 43 pages (Aug. 1975) SD Catalog 
No. C13.29:2/60, $1.05. 


Computer Science and Technology 

Grubb, D. S., and Cotton, |. W., Criteria 
ior the Performance Evaluation of Data 
Communications Services for Computer Net- 
works, Nat. Bur. Stand. (U.S.), Tech. Note 
882, 36 pages (Sept. 1975) SD Catalog No. 
C13.46:882, 85 cents 


Electronic Technology 


Jerke, J. M., 
Technology 


Semiconductor Measurement 
Optical and  Dimensional- 
Measurement Problems With Photomasking 
in Microelectronics, Nat. Bur. Stand. (U.S.), 
Spec. Publ. 400-20, 42 pages (Oct. 1975) SD 
Catalog No. C13.10:400-20, $1.00. 


Energy Conservation and Production 


Beausoliel, R. W., Meese, W. J., and, 
Yonemura, G., Modification of Fluorescent 
Luminaires for Energy Conservation, Nat. 
Bur. Stand. (U.S.), Tech. Note 886, 15 pages 
(Oct. 1975) SD Catalog No. C13.46:886, 65 
cents. 


Engineering, Product and 
Information Standards 
Berry, S. A., Ed., Proceedings of the 7th 


Annual Conference of the Nationa! Confer- 


ence of States on Building Codes and Stand- 
ards, Nat. Bur. Stand. (U.S.), Spec. Publ. 429, 
129 pages (Sept. 1975) SD Catalog No 
C13.10:429, $1.95 

Clark, G. E., Synchronous High Speed Data 
Signaling Rates Data 
Equipment and Data Communications Equip- 
ment Nat. Bur. Stand. (U.S.), Fed. Info. 
Process, Stand. Publ. (FIPS PUB) 37, 4 pages 
(1975) SD Catalog No. C13.52:37, 40 cents. 


Between Terminal 


Nuclear Physics and Radiation 
Technology 

Czyz, W., Interactions of High Energy 
Particles With Nuclei, Nat. Bur. Stand. (U.S.), 
Monogr. 139, 73 pages (Sept. 1975) SD 
Catalog No. C13.44:139, $1.35. 


Processing and Performance 
of Materials 


Clifton, J. R F., and Mathey, 
S Sh Coatings for Concrete 
Reinforcing Bars, Nat. Bur. Stand. (U.S.), 
Bldg. Sci. Ser. 65, 42 pages (Aug. 1975) SD 
Catalog No. C13.29/2:65, $1.00 


Beeghly, H 
Nonmetallic 


Properties of Materials: 
Electronic, Magnetic, and Optical 


and McClure, J. | 
Measurements 


Cezairliyan, A ., Simul- 
Heat, 
Hemispherical 
a Pulse Heating Tech- 
Hafnium-3 (Wt ) Zirconium, 1500 
to 2400 K, J. Res. Nat. Bur. Stand. (U.S.), 
79A (Phys. and Chem.), No. 2, 431-436 
(Mar.-Apr. 1975). 


taneous of Specific 
Resistivity, and 
Total Emittance by 


nique 


Electrical 
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OFFICIAL BUSINESS 
Penalty for Private Use, $300 
RETURN POSTAGE GUARANTEED 


Kuriyama, M., On the Differential Cross 
Section for X-Ray Inelastic Scattering, J. 
Res. Nat. Bur. Stand. (U.S.) 79A (Phys. and 
Chem.), No. 2, 415-417 (Mar.-Apr. 1975). 


Properties of Materials: 
Structural and Mechanical 


Smith, J. C., Simplification of Van Der 
Poel’s Formula for the Shear Modulus of a 
Particulate Composite, J. Res. Nat. Bur. 
Stand. (U.S.), 79A (Phys. and Chem.), No. 2 
419-423 (Mar.-Apr. 1975). 


’ 


Properties of Materials: 
Thermodynamic and Transport 


Chang, S-S, Heat Capacities of Poly- 
ethylene Ill. One Linear and One Branched 
Sample from 5 to 350 K, J. Res. Nat. Bur. 
Stand. (U.S.), 79A (Phys. and Chem.), No. 2, 
437-441 (Mar.-Apr. 1975). 

Guildner, L. A., Thermal Conductivity of 
Gases III Values of the Thermal 
Conductivities of Argon, Helium, and Nitro- 
gen from 0 °C to 75 °C at Pressures of 71 x 
105 to 2.5 x 107 Pascals, J. Res. Nat. Bur. 
Stand. (U.S.), 79A (Phys. and Chem.), No. 2, 
407-413 (Mar.-Apr. 1975). 


Some 


Standard Reference Data 


Rossmassler, S. A., Ed., Critical Evaluation 
of Data in the Physical Sciences—A Status 
Report on the National Standard Reference 
Data System, April 1975, Nat. Bur. Stand. 


POSTAGE AND FEES PAID 
U.S. DEPARTMENT OF COMMERCE 


ONBS SERIAZOOSE R 
SERIALS DEPARTMENT 


XEROX UNIVERSITY MICROFILNS 


300 N ZEEB RO 


ANN ARBOR MI 48106 


(U.S.), Tech. Note 881, 53 pages (Sept. 1975) 
SD Catalog No. C13.46:881, $1.10. 


Standard Reference Materials 


Hust, J. G., and Giarratano, P. J., Stand- 
ard Reference Materials: Thermal Conductiv- 
ity and Electrical Resistivity Standard Refer- 
ence Materials: Tungsten SRM’‘s 730 and 799, 
3000 K, Nat. Bur. Stand. (U.S.), 
Spec. Publ. 260-52, 47 pages (Sept. 1975) SD 
Catalog No. C13.10:260-52, $1.05. 


from 4 to 


Thermodynamics and Chemical Kinetics 
Johnson, W. H., The 


bustion 


Enthalpies of Com- 
Formation of Nicotinic Acid 
and Creatinine, J. Res. Nat. Bur. Stand. 
U.S.), 79A (Phys. and Chem.), No. 2, 425- 
430 (Mar.-Apr. 1975). 
Johnson, W. H., and 


and 


Prosen, E. J., The 
Enthalpies of Combustion and Formation of 
Ortho- and Parafluorobenzoic Acid, J. Res. 
Nat. Bur. Stand. (U.S.), 79A (Phys. 

Chem.), No. 3, 481-486 (May-June 1975). 

Johnson, W. H., The Enthalpies of Com- 
bustion and Formation of Acetanilide and 
Urea, J. Res. Nat. Bur. Stand. (U.S.), 79A 
(Phys. and Chem.), No. 3, 487-491 (May- 
June 1975). 

Johnson, W. H., The Enthalpies of Com- 
bustion and Formation of Cholesterol 
[cholest-5-en-3-01 (3,)], J. Res. Nat. Bur. 
Stand. (U.S.), 79A (Phys. and Chem.), No. 3, 
493-496 (May-June 1975). 


and 


COM-215 


THIRD CLASS MAIL 


Other Subjects of General Interest 


Lowe, T. C., Computer Security Guide- 
lines for Implementing The Privacy Act of 
1974, Nat. Bur. Stand. (U.S.), Fed. Info. 
Process. Stand. Publ. (FIPS PUB) 41, 20 
pages (1975) SD Catalog No. C13.52:41, 70 
cents. 





Publications listed here may be purchased 
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of Documents, U.S 
Oftice, Washington, 
add 25%) 


from the 


Government P 
D.C. 20402 (foreign: 
Microfiche copies are available 
National Technical Information 
Springfield, Va. 22151. For 
complete periodic listings of all scientific 
papers and articles produced by NBS staff, 
Editor, Publications Newsletter, Ad- 
ministration Building, National Bureau of 
Standards, Washington, D.C. 20234. 
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